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(54) PRODUCTION OF SACCHARIDE CHAIN-SPECIFIC ANTIBODY RECEPTOR 

(57)Abstract: 

PURPOSE: To obtain a saccharide chain-specific antibody which can simply detect a glycoprotein having a 
cancer-specific glycoside chain and is useful in the diagnosis and treatment of cancers by immunizing an animal 
which becomes immunologically tolerant to a soluble glycoprotein having no saccharide chain bonded with a 
soluble glycoprotein bound with a saccharide chain. 

CONSTITUTION: In a gene coding a soluble glycoprotein such as cr-fetoprotein, a codon responding to amino 
acid (Asp) to which the saccharide chain bonds is exchanged with a codon responding to another amino acid by 
the mutation transduction technique to prepare a recombinant plasm id. Then, the plasmid is expressed in a 
COS7 cell originated from monkey kidney to prepare a soluble protein having no saccharide chain bonded. This 
protein is dosed to a newborn of an animal such as mouse to obtain an animal immunologically tolerant to the 
soluble glycoprotein having no saccharide chain bonded. Then, this animal is immunized with a soluble protein 
bound with a saccharide chain to obtain this saccharide chain-specific antibody which acts on the saccharide 
chain moiety of the soluble glycoprotein, thus can simply determine the soluble glycoprotein having a saccharide 
chain structure specific to some diseases, for example, cancer or the like. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the sugar chain specific antibody 

which acts on the sugar chain part of fusibility glycoprotein specifically. 

[0002] 

[Description of the Prior Art] It is known for fusibility glycoprotein, such as alpha fetoprotein (AFP), and a 
carcinoembryonic antigen (CEA) r chorionic gonadotropin, gamma glutamine transferase protein, by canceration of 
a cell that the structure of a sugar chain will change. 

[0003] For example, in liver disease, such as liver cancer, alpha fetoprotein is a kind of the fusibility glycoprotein 
with which being emitted into blood is known, and serves as an important parameter in the diagnosis of liver 
cancer. It is reported that the molecular species from which sugar chain structure differs exists in alpha 
fetoprotein in recent years, and a useful thing came to be known for the distinction with good nature diseases, 
such as icterus, the hepatoma, etc. of the fractionation quantum based on the difference in sugar chain 
structure. For this object, fix an anti-alpha fetoprotein antibody in one solid phase, and alpha fetoprotein is 
caught until now. By among these, the approach of detecting only the alpha fetoprotein combined with specific 
lectin by the lectin which carried out enzyme labeling and the agarose gel electrophoresis containing 2 lectin 
Alpha fetoprotein is separated based on the difference of the compatibility over a sugar chain. After imprinting to 
a nitrocellulose membrane etc., the approach [the cancer letter (Cancer Lett) 1986; 31:325-331] of detecting by 
the immunity staining technique using an anti-alpha fetoprotein antibody has been developed. However, the 
approach of 1 had the low compatibility over the sugar chain of lectin, and detection sensitivity was not a 
****** thing practically at the field of a clinical laboratory test. Moreover, the approach of 2 could separate 
alpha fetoprotein based on the difference in a sugar chain efficiently, although it had the engine performance 
which can be equal to a clinical laboratory test enough at an activity, it was complicated, required long duration, 
and had the problem that the special equipment for measuring the coloring reinforcement after immunity dyeing 
further was required. [ of separating protein ] 
[0004] 

[Problem(s) to be Solved by the Invention] Then, the approach was carried out and development of the 
diagnostic drug using the antibody which recognizes specifically the fusibility glycoprotein containing the sugar 
chain which solves such a problem, and which appears for diseases, such as cancer, specifically, and a remedy 
was desired. 

[0005] as the approach of producing a specific antibody to a neoplasm — JP,60-190721,A — an animal — a 
Homo sapiens normal cell, normal tissues, or those membrane components — prescribing a medicine for the 
patient — immunological tolerance (immunity-unresponsive condition) — guiding — after an appropriate time — 
a human tumor cell, neoplasm tissues, or those membrane components — immunity — carrying out — a 
neoplasm — the approach of producing a specific monoclonal antibody is indicated. However, although it was 
possible to have produced the antibody to an antigen which the amount of manifestations increases in case 
according to this approach it existed in the film front face of neoplasm tissue or a tumor cell and a normal cell 
cancerated, it was difficult to obtain the antibody which acts on the fusibility glycoprotein containing a sugar 
chain from which it is secreted [ sugar chain ] from a cell and structure changes with tumorigenic transformation 
specifically. 

[0006] This invention aims at offering the manufacture approach of the sugar chain specific antibody which acts 
on the sugar chain part of the fusibility glycoprotein which has specific sugar chain structure for diseases, such 



as cancer, specifically. 
[0007] 

[Means for Solving the Problem] In order to solve such a technical problem, when this invention person did 
wholeheartedly immunrty of the animal which became immunological tolerance with the fusibility glycoprotein 
which the sugar chain combined to the fusibility glycoprotein which has not combined a sugar chain as a result 
of examination, he reached [ that the antibody which recognizes the sugar chain part of fusibility glycoprotein 
specifically is obtained, and ] a header and this invention. 

[0008] That is, this invention makes a summary the manufacture approach of the sugar chain specific antibody 
characterized by manufacturing the sugar chain specific antibody which carries out immunity to the fusibility 
glycoprotein which has not combined a sugar chain, and acts on it specifically at the sugar chain part of fusibility 
glycoprotein with the fusibility glycoprotein with which the sugar chain combined the animal which became 
immunological tolerance. 

[0009] Hereafter, this invention is explained to a detail. As fusibility glycoprotein used for this invention, alpha 
fetoprotein, a carcinoembryonic antigen (CEA), the chorionic gonadotropin, gamma glutamyl transferase protein, 
etc. are mentioned, for example. 

[0010] In this invention, the fusibility glycoprotein which has not combined probably the sugar chain from which 
the sugar chain of these fusibility glycoprotein was removed performs immunological tolerance. It can obtain by 
processing the fusibility glycoprotein refined as fusibility glycoprotein which has not combined these sugar chains 
from the cell which produces these fusibility glycoprotein among a Homo sapiens blood serum, for example by 
the Glico peptidase F (TAKARA SHUZO CO., LTD. make) etc., and removing a sugar chain part. Moreover, as for 
the fusibility glycoprotein which has not combined these sugar chains, it is possible to also make it produce with 
Escherichia coli using gene modification technology. In this case, in order to obtain the fusibility glycoprotein 
which has not combined the sugar chain which maintained the disulfide bond of intramolecular and had the 
structure near the quality of a natural product it is desirable to use eukaryotic cells, such as a COS cell, and a 
CHO cell, an L cell. In order to make the fusibility glycoprotein which has not combined a sugar chain with these 
cells produce The approach of cultivating a cell by sugar chain composition inhibitor s like tunicamycin 
existence-ization, the amino acid residue which a sugar chain combines — for example Asparagine residue 
[Asn232 of alpha fetoprotein, proceeding OBU THE National academy OBU Science LISA (Proc, Natl., Acad, 
Sci., and USA.), 80 : 4604-4608 and 1983] are permuted by other amino acid by technique, such as the enzyme- 
DNA amplifying method (Polymerase chain reaction: PGR), and the approach of making it discover in the above 
cells is mentioned. 

[001 1] Thus, immunological tolerance can be guided for the cell which produces the fusibility glycoprotein which 
has not combined the fusibility glycoprotein which has not combined the obtained sugar chain, or a sugar chain 
to an animal newborn infants, such as a mouse, a rat, a rabbit, and a goat and by pouring into the newborn infant 
within after-the-birth 24 hour preferably. Moreover, as mentioned above, amino acid substitution is introduced, 
and a sugar chain binding site can introduce the gene of carrier beam fusibility glycoprotein into the germ of an 
animal for variation by the conventional approach with marker genes, such as a neomycin resistance gene, and 
can guide immunological tolerance also by producing a transgenic animal. Furthermore, immunological tolerance 
can be guided also by administering orally the fusibility glycoprotein which has not combined a sugar chain. Thus, 
even if it carries out immunity of the animal which became immunological tolerance to the fusibility glycoprotein 
which has not combined a sugar chain with the frisibility glycoprotein which has not combined a sugar chain after 
that, there is no capacity which produces the antibody to it. 

[0012] Next, what is necessary is just to carry out immunity of the animal which became immunological tolerance 
to the fusibility glycoprotein which has not combined a sugar chain in this way with the fusibility glycoprotein 
which the sugar chain combined. It is desirable to use L3 fraction of the alpha fetoprotein by which can refine as 
these fusibility glycoprotein from the culture medium of the cell which produces the inside of the blood serum of 
a chorion cancer patient or a hepatocyte cancer patient or these fusibility glycoprotein, for example, for 
example, fractionation is carried out by TAKETA's and others approach [a cancer letter (Cancer Lett.), 31:325- 
331, and 1986] when it is alpha fetoprotein. 

[0013] The approach of immunity, such as an activity of the amount of the fusibility glycoprotein used which 
these sugar chains combined, an administration part, and an adjuvant, should just apply to the approach of 
obtaining the conventional antiserum. For example, in using a mouse, the first time often mixes with an adjuvant 
(for example, Freund's complete acOuvant) the fusibility glycoprotein which the 0.01 -1mg sugar chain combined 
preferably, and it medicates hypodermically or intraperitoneal with 0,001 -1Qmg per time per mouse. Furthermore, 



what is necessary is to medicate hypodermically or intraperitoneal only with the fusibility glycoprotein which the 
sugar chain combined in a vein after two-week or more progress, 

[0014] Thus, after carrying out the last immunity, a blood serum is extracted from an animal after one - four 
weeks. The antibody which acts on the sugar chain part of fusibility glycoprotein specifically can be obtained by 
making it stick to the column filled up with the fusibility glycoprotein (for example, sepharose etc.) with which for 
example, the protein A column and the sugar chain preferably used for immunity combined this blood serum, for 
example, the simple substances which fixed L3 fraction of alpha fetoprotein, and being eluted. Moreover, after 
carrying out immunity in the animal which became immunological tolerance as mentioned above, and the fusibility 
protein in which the sugar chain combined the mouse or the rat preferably and checking production of an 
antibody, it is also possible to obtain the hybridoma which prepares a spleen cell or an iliac-lymph-node cell from 
this animal, and produces a monoclonal antibody by the welhknown approach. 

[0015] Thus, when the alpha fetoprotein which has sugar chain structure peculiar to a cancer patient as fusibility 
glycoprotein is used in order that the obtained antibody may act on the sugar chain part of fusibility gtycoprotein 
specifically for example, it can detect selectively the alpha fetoprotein seen by benign liver disease patient like 
icterus, and the alpha fetoprotein specifically looked at by cancer patients, such as liver cancer, using this 
antibody. 
[0016] 

[Example] Next an example explains this invention concretely. 

[0017] The example 1 (creation of the alpha fetoprotein which has not combined a sugar chain) of reference 
[proceeding OBU THE s, such as MORINAGA National Academy OBUSAIENSU It is based on the base sequence 
of Homo sapiens origin alpha fetoprotein given in 80, 4606-4608, and 1983]. the USA (Proc.NatLAcad.ScLUSA) 
— 5' and 3' — the primer of a field is compounded — a Hepatoma cDNA library (the Toyobo Co., Ltd. make — ) 
The gene fragment which carries out the code of the alpha fetoprotein using the PGR method from code 
No.CLHL1015b was amplified, and separation purification of the DNA fragment of the target size was carried out 
by agarose gel electrophoresis. It is EcoRI to both ends after graduating an end for the obtained DNA fragment 
using a branching kit (TAKARA SHUZO CO., LTD_ make). The linker (TAKARA SHUZO CO., LTD. make) was 
combined using the ligation kit (TAKARA SHUZO CO., LTD. make). After disassembling the DNA fragment of the 
obtained alpha fetoprotein by EcoRI (TAKARA SHUZO CO., LTD. make) overnight, separation purification was 
carried out by agarose gel electrophoresis. It is Hindlll of pCDM 8 vector (the Funakoshi Co., Ltd. make, IV- 
3082-01) about this fragment. Use a ligation kit (TAKARA SHUZO CO., LTD. make) for a part, and it is made to 
combine with it, and is E.coli HB101. The transformation of the stock (TAKARA SHUZO CO., LTD. make) was 
carried out- The alpha fetoprotein gene chose the plasmid inserted in the forward direction from the obtained 
colony, and it was named pCDM 8-AFP. 

[0018] Next, the plasmid which replaced with AGT the codon AAT equivalent to the amino acid residue Asp232 
of the alpha fetoprotein by which a code is carried out to pCDM 8-AFP was produced by the mutation 
introducing method using the PCR method, and it was named pCDM 8-AFP (NS). The DEAE dextran method was 
used for COS7 cell (ATCC CRL 1651) of the ape kidney origin, and obtained pCDM 8-AFP (NS) was introduced 
into it. It is C02 about the cell after installation. It cultivated within the incubator and alpha fetoprotein was 
made to produce in a culture medium. When this culture supernatant was analyzed by electrophoresis, the alpha 
fetoprotein which has not combined a sugar chain was produced from the cultivated cell These culture 
supernatants are collected and it is an anti-alpha fetoprotein antibody. When refined using the anti-alpha 
fetoprotein antibody column which fixed] made from NO-5107[Medex, Inc biotechnology KEMIKA (Medix 
Biochemica) using an antibody / antigen fixed kit No.44895 (pierced earring company make), the alpha 
fetoprotein (1) which has not combined an almost [ in electrophoresis ] single sugar chain was obtained. The 
alpha fetoproteins (1) which have not combined the sugar chain of about 1 250microg were collected from the 
culture supernatant for 50 petri dishes of the diameter of 10cm- 

[0019] The example 2 (creation of the alpha fetoprotein which the sugar chain combined) of reference 
HepG2 of the Homo sapiens hepatic-carcinoma origin a cell (ATCC HB 8065) — cultivating — a [culture- 
mediunrminimum essential culture medium (Minimum Essential medium) — storing up the alpha fetoprotein which 
41 500-034,] by the life tech oriental company, and a sugar chain combined into culture medium, and refining this 
like the example 1 of reference using a column chromatography — SDS The alpha fetoprotein which the almost 
[ in electrophoresis ] uniform sugar chain combined was obtained. About 1400microg recovery per culture 
supernatant for ten plates of the diameter of 10cm of was done. This was further separated by TAKETA T s and 
others approach [the cancer letter (Cancer Lett.) 1986 and 31,325-331], i.e., the agarose gel electrophoresis 



containing lectin, and alpha fetoprotein (2) 300microg which the sugar chain combined was collected from the 
fraction equivalent to L3. 

[0020] It is COS7 eel! which produces the alpha fetoprotein which has not combined the sugar chain produced in 
the example 1 of example 1 reference to the abdominal cavity of three newborn infants (less than [ after-the- 
birth 24 hour J) of a rabbit 1x105 A medicine was prescribed for the patient so that it might become a cell/**. 
The blood serum was extracted from the lug of this rabbit one month after, and the antibody titer to the alpha 
fetoprotein (1) which has not combined the sugar chain of this blood serum was measured by enzyme 
immunoassay (ELJSA). Namely, the alpha fetoprotein (1) which has not combined the sugar chain created in the 
example 1 of reference is made to stick to 96 hole microtiter plate physically. What difuted with phosphate 
buffered sarin (PBS) the blood serum extracted by the above-mentioned approach to this 50 and 500 or 5000 
times In addition, after leaving it at a room temperature (25 degrees C) for 2 hours, it washes by PBS, and it is 
the horseradish origin peroxidaseHabeling goat anti-rabbit IgG further 100 every microliter per one well, 
respectively. The antibody (Bio-Rad make) was added and it was left for 2 hours. After washing this plate by 
PBS T when 3, 3', and the substrate liquid containing 5, 5 r T tetramethyl BENCHIJIN, and a hydrogen peroxide were 
added and the coloring reaction was performed, the antibody to the alpha fetoprotein (1) which has not combined 
a sugar chain was not contained in which blood serum. 

[0021] Next, alpha fetoprotein (1) SOmicrog which has not combined the sugar chain created in the example 1 of 
reference was mixed with the Freund's complete adjuvant (NAKARAI tex company make) of the amount of 
isochore F the emulsion was produced, and immunity of this was administered hypodermically and carried out to 
the above-mentioned rabbit After two more weeks, alpha fetoprotein (1) 100microg which has not combined the 
sugar chain created in the example 1 of reference was emulsion-ized with the Freund's complete adjuvant 
(NAKARAI tex company make) of the amount of isochore, and additional administration of this was carried out 
The last immunity was performed by the alpha fetoprotein (1) independent which has not combined the sugar 
chain created in the example 1 of reference after three more weeks, after the two weeks, it collected blood from 
the lug and separation extraction of the blood serum was carried out The antibody titer to the alpha fetoprotein 
(1) which has not combined the sugar chain of this blood serum was measured like the above. 
[0022] The result is shown in a table 1. In addrtion, antibody titer is EUSA obtained using the blood serum of the 
rabbit of three animals. It expressed with the average of the coloring reinforcement (OD405) which can be set. 
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[0024] As shown in a table 1 , the antibody to the alpha fetoprotein (1) which has combined the sugar chain from 
neither of the blood serums of the rabbits was not detected. It turns out that the immunological tolerance to the 
alpha fetoprotein (1) which has not combined a sugar chain was guided by prescribing for the patient from this 
the alpha fetoprotein (1) which has not combined a sugar chain with a newborn infant's inside. 
[0025] Next, one month after, alpha fetoprotein (2) SOmicrog which the sugar chain produced in the example 2 of 
reference combined was mixed with the Freund's complete adjuvant (NAKARAI tex company make) of the 
amount of isochore to three newborn infants of a rabbit to whom it carried out in this way, and immunological 
tolerance was guided, the emulsion was produced to them, and immunity of this was administered hypodermically 
and carried out to them. After two more weeks, alpha fetoprotein (2) 100microg which the sugar chain produced 
in the example 2 of reference combined was emulsion-ized with the Freund's incomplete adjuvant (NAKARAI tex 
company make) of the amount of isochore, and additional administration was carried out. After three more 
weeks, the last immunity was performed by the alpha fetoprotein (2) independent which the sugar chain 



produced in the example 2 of reference combined, it collected blood after the two weeks, and separation 
extraction of the 49rn[ of the blood serums was carried out 

[0026] Next the antibody titer to the alpha fetoprotein (1) which has not combined the sugar chain of this blood 

serum was measured by the above-mentioned approach. Moreover, 96 hole microliter plate which fixed the alpha 

fetoprotein (2) which the sugar chain combined was produced, and the antibody titer to the alpha fetoprotein (2) 

which the sugar chain combined similarly was measured. Furthermore, the alpha fetoprotein (2) which the sugar 

chain combined was processed by the Glico peptidase F (TAKARA SHUZO CO., LTD. make), the sugar chain 

part was removed, the alpha fetoprotein (3) which has not combined a sugar chain was produced, this was fixed 

to 96 hole microtiter plate, and the antibody titer to the alpha fetoprotein (3) which has not combined a sugar 

chain similarly was measured. 

.0027] The result is shown in a table 2. 

!0028] 
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[0029] As shown in a table 2, the antibody to the alpha fetoprotein (2) which the sugar chain combined was 
detected from all blood serums to the antibody to the alpha fetoprotein (3) which has not combined the alpha 
fetoprotein (1) which has not combined a sugar chain, and a sugar chain having been detected from neither of 
the blood serums. This shows that the obtained antibody recognizes the sugar chain part of the alpha 
fetoprotein (2) which the sugar chain combined. 

[0030] It is COS7 cell which produces the alpha fetoprotein (1) which has not combined the sugar chain 
produced in the example 1 of example 2 reference to the abdominal cavity of the newborn infant (less than 
[ after-the-birth 24 hour ]) of a BALB/c mouse 1x105 A medicine was prescribed for the patient so that it might 
become a cell/**. Alpha fetoprotein (2) which the sugar chain produced in the example 2 of reference combined 
was emulsionHzed after six weeks with the Freunds complete adjuvant (NAKARAI tex company make) of the 
amount of isochore, and this was administered hypodermically. Alpha fetoprotein (2) which the sugar chain 
produced in the example 2 of reference combined was emulsion-ized with Freund's incomplete adjuvant 
(NAKARAI tex company make) after two more weeks, and additional administration of this was carried out. The 
last immunity was performed after two more weeks by the alpha fetoprotein (2) independent which the sugar 
chain produced in the example 2 of reference combined, the three days after, it collected blood from the tail and 
the bfood serum was obtained. When the antibody titer to the alpha fetoprotein (3) which has not combined the 
alpha fetoprotein (1) which has not combined the sugar chain of this blood serum r the alpha fetoprotein (2) which 
the sugar chain combined, and a sugar chain was measured like the example 1, only the antibody combined with 
the alpha fetoprotein (2) which the sugar chain combined was detected. 

[0031] Then, the spleen of this mouse was extracted, it mixed at a rate of a myeloma cell 1 to myeloma cell NS- 
1 (ATCC TIB 18) which suspended that cell En RPMI1640 culture medium (product made from GIKOBU), and 
cultivated it beforehand, and the splenic cells 5 obtained from one mouse, and this was united using 50% of the 
weight of the polyethylene glycol 4000 (sigma company make). After suspending the cell after cell fusion in a 
HAT medium [what added HAT-Midia Supplement (Boehringer Mannheim make) to the GIT culture medium 



(Japanese-made medicine company make)], it poured distributively on 96 hole microtiter plate, and cultivated for 
ten days at 37 degrees C. The hole which shows an antibody production posrtivity to the alpha fetoprotein which 
measured the antibody titer to the alpha fetoprotein (2) which the sugar chain of a culture supernatant combined 
like the example 1, and the sugar chain combined was chosen, and cloning was performed by repeating limiting 
dilution twice. Consequently, the hybridoma stock which produces the antibody which recognizes the alpha 
fetoprotein (2) which the sugar chain combined, and MAH 1-5 were obtained The obtained hybridoma stock was 
cultivated by the 10ml GIT culture medium (Japanese-made medicine company make), and the culture 
supernatant was used as rough monoclonal antibody liquid. The antibody titer to the alpha fetoprotein (3) which 
has not combined the alpha fetoprotein (1) which has not combined the sugar chain of this rough monoclonal 
antibody liquid, the alpha fetoprotein (2) which the sugar chain combined, and a sugar chain was measured like 
the example 1. Moreover, the antibody titer to a carcinoembryonic antigen (scree PUSURA a bora tree company 
make, C0214) was similarly measured as contrast. 
X>032] The result is shown in a table 3. 
!0033] 
A table 3] 
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[0034] As shown in a table 3, each obtained monoclonal antibody reacted specifically to the alpha fetoprotein (2) 
which the sugar chain combined. 

[0035] Example of reference 3 antibody / antigen fixed kit No.44895 (pierced earring company make) are used, 
and it is an anti-alpha fetoprotein antibody. The anti-alpha fetoprotein antibody column which fixed] made from 
No,5107[Medex, Inc biotechnology KEMIKA (Medix Biochemica) was produced. Next, after diluting with PBS 
500ml of 494.2 ng/milliliter [ blood serums of the liver cancer patient who shows the alpha fetoprotein value of 
measurement] using an El Gia-AFP kit (Green Cross Corp, make) 5 times, it dipped in the anti-alpha fetoprotein 
antibody column which equilibrated by PBS, non-adsorbing fractions were collected, and this was made into 
Sample A. Moreover, after diluting 500ml of the same liver cancer patients blood serums with PBS 5 times, it 
dipped in the column [antibody and antigen fixed kit No.44895 which do not fix the anti-alpha fetoprotein 
antibody (pierced earring company make) at attachment], non-adsorbing fractions were collected like the above, 
and this was made into Sample B. The alpha fetoprotein value of Sample B was 83.1 ng(s)/a milliliter. 
Furthermore, the blood serum sample of the chronic-hepatitis patient who shows the alpha fetoprotein value of 
92.3 ng/a milliliter was made into Sample C. 

[0036] Next, the protein A column refined the antibody from the blood serum which carried out separation 
extraction in the example 1. That is, it dipped in the protein A sepharose column (pierced earring company make) 
which equilibrated with this buffer solution, after diluting 10ml of extracted blood serums with the sodium- 
carbonate buffer solution (pH9.6) of 50mM(s) 50 times. The tris hydrochloric-acid buffer solution (pH8.6) of 
50mM washed after dipping, and it was eluted with the glycine hydrochloric-acid buffer solution (pH2.3). When 
the fractions containing an antibody were collected and having been dialyzed to PBS T the antibody solution (the 



amount of total protein of 1.2mg) containing an anti-alpha fetoprotein antibody was obtained. The obtained 
antibody solution was diluted with the sodium-carbonate buffer solution (pH9.6) of 50mM(s), 100 microliter was 
poured distributively on each 96 hole microtiter plate, and it was left at 4 degrees C overnight After removing 
this liquid, each hole was made full of 1 more% (W/V) of cow serum albumin (BSA) r and PBS containing the 
sodium chloride of 0J5M t and it was (eft at the room temperature (25 degrees C) for 2 hours. Furthermore this 
liquid was removed, each hole was washed by the penetrant remover which consists of 0.2% (W/V) of Tween 20 
(Tween20), 0.2% (W/V) of BSA, and the sodium phosphate buffer solution (pH7.2) of 20mM(s) containing the 
sodium chloride of 0.1 5M, and the anti-alpha fetoprotein solid phase-ized antibody plate was produced. 
[0037] Thus, on the obtained anti-alpha fetoprotein fixed antibody p[ate T sequential dilution of the samples A, B, 
and C was carried out, and, in addition, it left 50 microliter at a time for 90 minutes at the room temperature (25 

degrees CX after washing 3 times by the penetrant remover which showed this plate previously — anti what 

diluted alpha fetoprotein monoclonal antibody No.5108 (Medex, Inc make) with PBS 3000 times was added, and it 
was left at the room temperature (25 degrees C) for 30 minutes. Then, it washed 3 times by PBS, added at a 
time 50 microliter of things which diluted the goat anti-rabbit IgG antibody (Bio-Rad make) which carried out the 
indicator by the horseradish origin peroxidase further 300 times to each hole, and was left at the room 
temperature (25 degrees C) for 1 hour. Then, it washed 5 times by the penetrant remover, and chromophoric 
substrate liquid was left for 30 minutes at 100 microliter, in addition a room temperature (25 degrees C). 10% 
(W/V) of sodium-dodecyl-sulfate (SDS) 50 microliter was added, the reaction was suspended, and the 
absorbance of 415nm was measured. The result is shown in drawing^! . 

[0038] As drawing 1 is drawing showing the result when detecting alpha fetoprotein using the antibody 
manufactured by this invention, an absorbance (A460) is shown on an axis of ordinate, the dilution scale factor is 
shown on the axis of abscissa and it is shown in this drawing 1 As opposed to the antibody produced in the 
example 1 not reacting to a liver cancer patients blood serum (sample A) processed by the anti-alpha 
fetoprotein antibody Since it has reacted, that this antibody is specific turns out to be a liver cancer patients 
blood serum (sample B) which is not processed by the anti-alpha fetoprotein antibody to alpha fetoprotein. 
Furthermore, compared with the singularity over a chronic-hepatitis patient's blood serum (sample C) f it turns 
out that the singularity over a liver cancer patient s blood serum (sample B) is dramatically high. If the reagent 
for measurement using the antibody obtained by this invention is used from this, the alpha fetoprotein which has 
the sugar chain structure accompanying liver cancer is specifically detectable. 
[0039] 

[Effect of the Invention] According to this invention, the sugar chain specific antibody which acts on the sugar 
chain part of fusibility glycoprotein specifically can be manufactured easily. Moreover, the fusibility glycoprotein 
which has sugar chain structure peculiar to diseases, such as cancer, can be measured simple by using the sugar 
chain specific antibody manufactured by this invention. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the sugar chain specific antibody characterized by manufacturing the 
sugar chain specific antibody which carries out immunity to the fusibility glycoprotein which has not combined a 
sugar chain, and acts on it specifically at the sugar chain part of fusibility glycoprotein with the -fusibility 
glycoprotein with which the sugar chain combined the animal which became immunological tolerance. 
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